' • i PCT/JP2005/002352 

WO 2005/078787 ' 



m M W 

mm 



[0003] 



[0004] ^(DXoK. ^^-mitm\^. TFT^M;tfc#ax/<^;^(^i4tg(ft^'i4-^tt) 

y^Yy^^v^'y'-^^y (TEos) ^^^&r-eift5>^^-fr-c. m^±.\^mm^^m^ 
^^:Lt\zxv). ^-vmm^i^^i^-t^:^miX^^^^^ available cop^ 



[0005] 



wo 2005/078787 ' ' 2 PCT/JP2005/002352 

[0007] *rc. wimmmz.^^mLma^it^^xm.itm:^mir^mm^itmt\^x. 

2|s:@i^§|#ft^^T-fc5#Pi¥3-6826-i-^# (¥^3^(1991^) 14 B<2rll 
), #§|Bg52-78374-^^«(Bg5ft]52<^(1977^)7>^10<2t^). #§i2003-l33 
309^^^(5F^15¥(2003¥)5>g9S^ga).it?ffl«t!a ^5-^ 497 

-~506M 1975^. :3iW^hcrni7;^£^^ff±# MOS7^/Wx«.(1973#-?0j|g)^aJ^ 
^, 124— 125K#M)o 

,^(D:xy3W;i-^35sr^'fii^/y=^>'i^^^i^i-'cii^^k->y=>^i^^^?^^<^^ 

125M)o 

ff^^-Cfc-S. i^|^2OO4-47935-^^#(¥^16^(2OO4^)2^120<25:gi), # 
Pi5p9_45679-^^^(¥^9<¥(1997^)2^ \AB<£km), #§i 2002-57 154-^ 
>2v^ (5p^l4# (2002^) 2^ 22 0 ^1^) , #512002-64093^ (5p^l4<^ (200 
2^) 2^ 28 0 <ikm) . J. Applied Physics Letters, 81, 18, pp3410-3412(2002). i^X. 
Xy^^ J. Applied Physics Letters, 94. 11. pp7328-7335(2003)) o m±\t. iy^])='>ti:t' 
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[0010] t:L^X\ yu^^yy/^fm^By''<^^^-((^^^^M. TFTisXV^^ti^m^tiy' 

j^^i-5^i:tcj;oT. mmm:mn\^-^-:>. nmtt^mi^^fy^o 

[0011] :7i/^v'y/i./^?^B"B7=V;^:rw<^®i5t(c«. TFT^PET(3tey:=i^w:^ 

^y^^^Y)ti^o:>mm^(D^±KM^'r^'S^^mi^^^o ^(otabiM. tft^2 

[0012] t:iStK ±iai«m>fb&^. csmm^tt. ^-hm^tm^. ^ti^ti. soov^u 

[0013] csmmt. w^iycm\LmMm-^-)3m^^^f^^. Dfla^fts^^ 

[0014] cvDi&fi. ;k:^^(ciS:iii-rsi:^Ai-S^l^tt<^fc^siH/ii^. ^ 

tg--^'fk->y=^vM'^#®^^^^ -^{l:v/y='>'I^4'?riio-c. -^{[^v-y^v-li^* 
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[0018] t:i^Xs m^By'>(:^^^^<^mmm^^y^>:fm'7-'^mmv7^y<hsiKn. cg 

^tmrn^j^^micML-x. m-icm^tm^m^ir^^mt^^^^tix\^ 
^iz-^m^m^^^nx^^^TEosmit(cvDm)xi-i. ^mtizim\ mm^^ 

[0021] — ^•9^DitMOSh7>'-:^;^i5^^>Sv^s^2g^lc^^iHi^?:tif-ett 
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[0023] i^umm^mumat. mmi^:^, mx.i'£'rhy^h^^>i^>' (teos) m%:Wc 
[0024] mmmm^i:^^^^^^'^t^^xm^tm^^-t^mmmimtvx^ 

[0025] v'y=i^/iif<D^^^s«o^®t-^ mmkm<Dmt'i^<^m 

2002-64093-^<2r« 0 : ^^14^ (2002) ^2^ 28 0 ) ) o 

[0027] ^^b. ?^B%7^-<^>^w>&^-e7i-=3j.^/://i.f^S^, m^ii^-v^^^^y'^^^^- 

h (PET) /i^'oS^K^ffi V I^S^±l3:^]^h7Vi^;:^i? (TFT) ^M^-r^miM. 

^<Dm^(Du^^2oox:^T\^^^^tr^'^^mxh<o.:^(DXo^m^(ommi:ux 

[0028] ±ti(Dmmi:i^^Xfj:^t}.tih(DXh<0. t(D @ #{^. ^BMm 
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[0029] i^^m<Dm<D @ 6«3{*. ±|EPETO^'<^^±{-^i^h7:^i^^i5' (TFT) 

J^^-rs^-^^. MOSh7>'v?;^^*>6v V ^5:k:^^*a[lI^ (LSI) 

[0030] imm(^nmh^i^^J^^<^wt^m(.^mm^m n.. m\:m:m^fz.nmh'7> 

[0031] ifWt:i5mx-ni. ^wmitmBmnnnK ±M.^mkim^. m^bts^?s 

[0032] *fc. if-wk^jm-t^ ±.umim^m-Jim:. ±Mwm:. m^<omti:^±.tm. 
it'mm.\z.w:mrr^tt^\^. ±mk\t^mm.(Dmm:. ^mmmi^^wmmt-hm 

[0033] ^fc. ^mmjjm^i. ±M^mmm.it'^mm(DWimtK ^mmmMm^^^. ± 
[0034] *fc. :^mm:i7mit. ±mm^tmm^xM^. ±mii&mmm^mmm^mm\^x 
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[0038] ;*:Mat^Jfe«> ±i5^^b14^7^:6S. mm. ig^^^. ::i-yv^«l7K. 

o 

[0040] *fc. ^nm^mn. ±mm^mmmf}K 7Kt(D^mm^mx^^^mm(.m 

[0041] ^fc. ±mmitm^mjMn. 2oox:&.r(Dmtxm:it^^ 

[0042] :^mm:ffmn. ±mit^m^m^M0.^. ^(D^t^m^tm±i^. ^hizm 

[0044] *fc. ^mi^:f7mi^. ±m\:^m^tm^mmi--^^m^^K mmi^. ^^bi/y=^> 

[0045] */c. ;$:Mit;^&t*x ifs^'fbii^^Sds. mmxh^zh^<wmt\^x\^ 
[0046] *fc. ±i5^<t;!^M^xm<7)=^ic. ^tcit^mitm^mt^m 
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[0047] ±m.(o^mm^xt\^\t. mitm^^-r^^m^^. m^mitm^t^mit^ 
[0049] ^o-c. mmi&<DM^ ^^ffam^j:^h^m^m^mK.fzm\^mfmmhy:yi^^^^ 



wo 2005/078787 9 PCT/JP200S/002352 

[0053] *^c. if.^m<Dnmv'7>^^^^\^. ±.mt^mim\^. mmmii-. m^^m<o-m 

[0054] ;*:|g?^O^J^h7>'i^^i5'{*. ilB^k^^^ki^tt. >5^-h^>fkMT*fcSC:^^ 

[0055] i^mm(D^^mm. {^mTT^mm.) munm-'7iy'^^'^^m^x\ ^^^t^wm 

[0056] :^^^.^^^g^-^5V^X{^. ^5'^:/i^^^^|gltii-SmifelHlj^^#;t. J: 

[0060] ±^mitm<D^m:^m^. mm:^^^i^-^j^m^tmi^M\^x. ±iEv ^-rn^^i^i^ 

7fi^-fj:mitm(DmM^i^—i^i-^)h(Dxh^xhxy>\ 
[0061] ±tecD^=^fi£'rcj:ttfi. ;2^^it:*-^fe}:ii3{t^^m8i?f^^xm{-i;oT, mmn^ 
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[0062] Jfc*3> :L(r)ii'^^m^tm<o^M:tmft. mx.it. n^<oisWi (#tccvD&) Jcj:o 
[0065] -e^J:! . ^^;^j;^<D^J^i^^tf K^VX. ±.U<Oif^^m^t 

[0066] :^mm<omitm<D^^:ifm^m^:^m ±m(Dmm^^-r^fc^i^. ^ 



wo 2005/078787 1 1 PCT/JP2005/002352 

[0068] >fc3b\ rm(^^t^m^tm±izm2(D^t^m^m^^^^^ittt. mi(D^t^m^t 

[0070] *fc. :$imf^jfmx-n. ±m^i(D^t^m^tmisj:xj^m2(Dit^m4[:m^M^'r 

[0071] ^fc. :^M^:^mxti. ±m^mmK m^m^Bi^V=^'^. ^^ali-y^^^. ^ilKi/ 

[0073] :2js:?^fi£:^&-ci* . ±mm^m^m^fcn^(D%mK mm. mm.mm. m 

[0074] *fc. :^^^:^mxit. ±mm.m^(omitimm^fci-i^<D%mK mm^i^mm 

[0076] :2|5:^?^<^¥^^*:^g<^^3t;^^(^^5t;^?i) ±te<^SI®^i^^^^^-^^- 



wo 2005/078787 
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[0078] :^m^:^mxi^. ±^i&mm(om^timm^itti^(Dm.mK ^m. i©^ 
mm. mmt^hmi:£fhfc{i^^<thi^t7i<t<Dm^m(Dmf)^hm\-ftix^Mm^^ 

^m(Dm^i>^hmi-ifix±fti&mm(Dmmmm<Dmm&^^TcMmmi>^m^^ 
mxi>^mm7&m.mm(Dm7b>hmittifzcP^^£<thi^(Dmm^tci-t^^ 

[0081] ^fc. :^mi^:i^mxn. ±m^mi^<DmmiU[:^m^tm^^m^it^^ 

[0083] 7js:ii^<o^^f*:§g-ia«. ±iBv ^-ri^A^(D^mi^mm(D!^^:^m^j^^xmhth 
tih<Dxxhox. ±mmit^mm'i^x^x¥^mm^mi\:^fi^tiit^m^tm^m:k. 
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I 

[0085] -rti:t>tb. :^mmmm\'i. ^mi^mm\ut^m<tm^m^ir^m^tmm^^^ 
[0086] ±m^:if^'^^^i^^^^^ ^^mm^\^<it^'^m^Wj<^mi'c\^mmi^ti 

[0087] :l(dx.o\^. f^i(Dit'^mi\:Mi^iixi^2<Dit^m.itm^WLmm\mm^. 
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[0089] :^mm(D^mi^mm(Dmm:iymi^xM. ^mm^mi<^^t^^<tm^^\^ 
[0090] :^^m(o^mi^mm(^mmmmi^xtnt. ^^mm^mK^it^^^^^^^^^ 

[0091] fi^. ;2^|g?g^iJJlT<^J:5l-^m-r5-^t>-e^^o 

[0O92] C13 ^^m(omim<Dm^iom't. ^M^(o^mz.'&,mm.(omt^^m%fd,t. 
±fa^^«s::i'^^«^Bev'y=>. ^^B^9v-y='>'. ^B^aSv-y^v, ^^bv-y3>'*3j:t5 
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[0096] C5] :^^m(D^mf^mm(Dmm::^mi^. i¥^mi$^(ommimmm<ommmmi£. 

[0097] C6] :$i^m(D^mi^mW:<Dmm:lf^ft^ ±fB C5] {CfB«<^¥^«5:ig®(Z)^3t;^ 

[0098] i7:\:$:mm<D^mi^mm:(Dmi^:^mi-i. jif5C5]*fc{iC6](^v>-m;i-io{cfB 

[0099] [8] :^mm(D^mi^mm:(DWt:^mi^. ±15 cs] - c?] (^^v ^-rn7in-^izmm<D 

[0100] [9] ;*:^B^<D^Wfls:^g<^^5t;^^ft. ±fE C5] - [8] ^Tn^^lo^cte«<D 

[0101] ClO3/js:^0J<D^^«s:^«<oMit^&:^. ±ie[53-C9]<^v^-m/6^lo}::se«c 



wo 2005/078787 16 PCT/JP2005/002352 

[0102] iiu:^^m<D^mi^mm(^w^^^m:tt. ^m^(^^m^iimm<Dmimmm 

*3J:TJ«i^«-^<^®!'fb14^*:/ttt^<^^#:^f^ffl$-^-c±IBlli<7)^k^i^^bl^-t 

[0104] ±m^mm<D^mi^mm<^mm:^mc2:^t. ^mi^<Dmmmmm(Dmit^ 

[0105] ±m^mm(D^mp^mm(Dmimm:i^^^t. ii^mi^(ommimmmo>mim 
mm^f:int(D^i^^ifm^^x.±m^mi^mmi^mi(D^t^m^tm^f^0.'r^ 
mmisxxfMm&(Dm^t^mm^fcit^(D^^^ipm^^x±^mi(oit^m^\:. 

[0107] [|ai]:*:^P>^l^i£^— ?l^®^^l'^'^^^^^^^^®Tffi!^-C'*>ao 



wo 2005/078787 
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<7>i-v#i4iaT'fc6o 

m6]2^mmticii^xmm\^rcmmhT^i^^i^(oc-vw\±mxh^o 
mTi2mf^m^\:i^^oxmm\^itmmhT^i^^^(Dc-vsM^mxh^o 
m8]2mmmm^x^xmm\.rz.mmhT^i^^^i^^i'r^^-^^^tm{siom) 

m9ii2mmmtmi^mmvfzM^mm.(D^M^w^Wfmmxh^o 

m 1 i]m^mmKx^xm:mi.tLmmh=7>i^^i^ {Odii^mM (o tm^ (v) t 

miz]w^mmi^x^x^^\^fcmmh7>i^^i^i^^n^Mmmj±t(Dm^^^ 
mi5']m&mi3m'i^x^xmmvtzmmvy:yi^^^i^i^ij^^^tmj£t<Dm^^. 
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m22m^^mmM(D^mx<DMos^^y<i^^mMj:M:7^-^Mmxh^o 
m22(cy]:^^mmM(D]^MX(DMos^-r^<^^^MitJM-y^-^®mxh^o 
m22m^^mMM(Dmmx(DMos^^^<^^^mmTM:7ti-mmmxh^o 
m22ie)}:^mmmM(Dmmx(DMos^^^<->^mMj:M:^^-^M^'C'h^o 
m22m^mmmm(Dj^mx(DMos^^^<iy^m^iM-7^-wrmmx^^. 
m23i^^mmM(D^mxmcMos^^y<-y^(D^M (c) -ms. (v) ^ttin-efc 

m25]siom^noMosmmy^:t-vx(Di-v^mx$>^o 
m26mosmmy-(^-h'x<^c-v^i^mxh^o 

m27'\MOSmmy-(:^—h'X(DC-VW^mXh^o 

m^t^m tm^b(Dm^^^-r^'7yx^^o 
m^ommmti^fz.\t.^mmmmz.^r>x%m^fzmm^^^'^^^^ 

2 

[0108] iUT. i^m^n^. mm^^mx^xnm^v^^^o 
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[0109] mM<Dj^Ml'\ 

[OHO] ^^xT-ef*. :^mm(Dmm<Dmmtvx^ :7u^i^/i^:^m^f-c:^y^^'^icmc 
mm^^^Bh^^^:^^^ (TFT) ^mi^mifxwim-r^o :^mm(Dmmhy:^i^^^ 
(Dmm:^m:^mm:ifm)tis mmk^m^t^^i:^. ^-hmitmiit^mit 

[0111] *i*.>^w^i/://w/i?^rB7^^^:=^W^ic^}cig^i-^TFT^^3t^«^P»^M^ 
[0112] :7u^s/^/v/^?gB^B7^>f>^:/W^^Mit^5fcfe{c}i.PET>^^WW^i^^^^« 
o'C-efeSo ^oT. :7udrv^^/W5:c?g^BX^;=^:^W#^M5t-r6{c(* . tft^200 
[0113] TFTic jov >-r. y-h^'fkMri. TFTSriliXLfc^Sx^-^-r;^<^i4t^(-i^W-t-Sfi 

(Om^tmrn^Ti^^mXh^o «^oT. CVD&-Ci* . TFT$r200*C^^T<Z)<g?a-ej^ 

[0114] *fc. TFTTii. it^6<ji^vvSEE?r^*Pi-^o ^cofci??. y-h^'ft; 
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[0115] r<?5fcfe. m^<DcvBm^x^TFT<D^-mimft. mmmm^m:^^-r^ 
f^mm^^m^ir^tii^i^. h^um(Dm^t^'^^mtt£^o yxy^'yzfMm^^y'^ 

[0117] CVDj!feTi*. i«fa®0^-h^^M^?^^-^^^^^^f^*^'5*^^ 200*0 

[0120] ^{;:,2^^5^C)TFT<D^j^{j:ov>-C^0J-rSo 

[0121] 0i{c^-rj:5i;i. :^mm<D^mimmmh7:yi^^^m. mmmmi&2±.\z.. y 

[0122] ^j^h7^^^;=^^i-ci*. ¥^^*:®5^^^^u-c. y-p^«ii6.KW>"a:m7PBii:imv5^ 
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[0124] y-h^'fbJ^fi.mi^^b^(lll<^'fk^^^lii^)4a*5«ttI?m2^'flii^(^2CD^b 

(Dm^^mmt^at. m^^s<^^^v^m2^^bM4bi:^^-ev^5o tvx. mm 
[0125] ^#^^:®5^i. mm^B-yv=^^^. #^^BV'y=>'. ^^a^i^y^^^. ^^^^^m^av-y 

[0126] '^^i^mstVX. #5^B^BV'y=I>^fflV^fc. #5-^B^B'>y^VTFTT'}i. K^-r 

[0127] wCi-e. ±m(Dx^izm^^fi^MmhT^i^^^i(Dmm:i7m^. m2(Dmmjim. 

ri^'-efcs^^B^B v-y ='>TFT<^M5t;^&{cov ^xmrn-r^o ^mm^mi^^^ ^x 
. <^m^ti:Jimi-t. ^-hm^tm%:m^-r^iM(mtmj^0.x.n;m2ic) id)) 

[0128] *-f . ^^SS-^2}31. ^XN°:yi5'y>i/&;cJ;f9. ^y^f^. ITOdndium Tin Oxide);^^^ 
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[0129] m^x. ^mmtnti^x. ^^^^^i^v^^^^si^cvDmicxm^ir^mzih)). 
[0130] m^. #^B^B->y3^^?f^j^bfc^^ss«2^. m^t\mm\^mmir^o -<^x 

[0131] ^i^^^i^v^^i^^i^mmicx^xmtx.. r.miti^v='^^mi^ 

^^mmm2^\^i^^mit^^v^:ym2^^0:^^^m2{d)). ^^jb\ 1112(d) t:ii 
^Mmi^m^^ntciim<ti^v=^>mitf$.m\^fc-miti^v^>m42t^mi^^ 

[0132] i^v^-c. y—hmmsttit^^—vmMU(Dm^p^<^y^v>i^mi^^<>x^m^fc.n 

^~-^>^L-C. y-hffi^3^. y-hi^^M4<h. ^2^^*:|^5i:$:^f^^-r^(Iil2(e)) 

[0133] mm^. p-cvDf*}cj:o-c. ^mv-y^^-^i^^^Jib. c(75^fbi/y='>?^i^t- 
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[0134] ^(Dmmifm'Ci^. m^m^2^mitm^i^W:m\^x^-hm^tm^f^^\^ 

[0135] $^{-. ^(om^:^mt. 20QX:^xr(D^U^¥('rxh^xh. m^uW^f-'^^ 

mm^(DM\^^m&s:^^-hmitm^m^x^^o ^fc. m^tmm^iimt. 200 

[0137] ncib\ ;2^^j^h7>'':^^i5'«. mUZLBi-lE^^:ffm(DmmhT^i^^^l^mi^h. 

m^i^. m20iz^'rxo^mmhT^i^^^r(^^oti:mj$.xhoxh:p.\^\ mmhy 
vv?^^i%. ^^:ff'miiEP^^^M)<Dmmhy>'i^^^xh^o mKDmf^h^^^y^^ 
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mjmmiti^it.m'&.m^it^mtm^hmmi^xx^^^o ^-mmm±ia-i. cvd 
mx$>oxhx\^\ 

(c) 02 (d) ) Jcov . 

[0140] :^mik:f7mx\'i. m<mwmTMtL-x. mz.2^(oi5m^th^o 
(2) m:&.^^m.x^'-m.itm:m^'r^io^ mB^mm) o 

i^T. :zti^<D:^^i^'^^^xm^i'^o 

M^sffl<75v'y='>'S«io(iii2(DSt*a:as^2)^. ^-^^^^ortcois^^gEi! 
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» 

[0142] 2^mm^\:m^i3n^miiMn. m i • ig2{c joft-sy-h^^fki^^j^^-t-^^ 
[0143] B2x@fi. mm^tfm4a^f^0.vtii^v=^:ymm^. mx.m^^hmmm 

[0146] 2^pg^'fliJ*lCj:6±SB®S^l:M?F^^X@f^. ±i5ig:ii^@!^k14^*Aa^^l'-C> 

m2«LSM50;5s^^^^cC^o ^(ofc)^. 2^mmitm{^x^mitmmj^iiU^nom 
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* 

[0147] Sir. 2mmmtm\^^^^x. McH^m^mifx^hizmmcmmi-^o 2mmm^t 
ife-efi. 02 (b) (Djim'^^m^tim^m^2 (i/y riv^io) ^^tK-cs^^-^ 

j^i immtmmi(Dit^mtm))7!)mm^ti^o ^^^^^ cic-ci*. mmm^^^i 
o^mti^ito m^^m^^Mi^ft^^mm^2^. i&mmmtimm 
iziO'^mmmi^. m2ic)K^'rj;:^^£::-mtiyv=^>'^i^^^^'f^ 

So 

[0149] JgfeV ^-C. m2 (d) T'«. 132 (c) (DJLnX\ Zl^'fbixy = Vl^l^ff^^U/c^^^S^ 
rtvicj:^. 02(d) ic^-ri9}-. #^a^BV'y=3:^5io^^l::Si^^5$^{ciiffU n 

miti^v='>m42imm^n^o ^^i:sj^;^<^iifTi:.J:t>t-. #^B^BV'y=':/5i 
y=3vj^i -42:65, mimitma'm2mitm4htm. mmmi^^-m^tmt^ 

t;6-^=»^g$ttS555,v^i-n^>#^rBi:/y=^5l^s^^li$i^fc-^^l^ixy=I:^-c•^ 

m.mtimm6Kio^mmm\.m2(d)ic^-txoti:r.mit^^v^:ymi'42^i^ 
[0150] m^&mim^met}^. i&mmxmit:b(Dm-mmimimr4m)xh^ 

[0151] 3^v>T. ^^<75Ste?^xaisJ:tJ«^i^xa^^igUfc^. ii^^k;v'y=>i^4i±ic 



wo 2005/078787 27 PCT/JP2005/002352 

[0152] ^<?5^. ia2(e)<7?j;5t-. ^-hwm^mm(D^m^^<i^'-->^^'^^ 
[0153] p-cvTDmicx^x. miti^v=^>mm^mmu ^(Dmt^^v=^:ymmi^ 

;^^ss;K2tc. ^^^40% (wt) (Dmmyi^^m mmm(Dm^mmm) ^mm^^ 
aimi<D^t^m<tm)^mir^:rMt. mim^tmei*-hm^m^2:if{tnz^ m 

[0156] ^/c. ^(DXoi^\^xnm\^fcmmh9:y^-^^^n. m3(Dc-v9i^i^mt)-hhi^^^^x 



wo 2005/078787 
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[0158] ^jt*5. ^.^^(^m^t^m^^tcfm^t^^i^tvx. mm4o% m (ommyKm 

[0159] fcfcU. /Nny^^^^/^V^fci?). 

lOppbiEJlT. 0*b<tt5ppb£JLT. j:^90*L<^*lppb^^TOti<^^ffiv^i^^^J:v^„ 
[0160] *fc. ;*:^JSJ^®-C«. ^«^^So^^k;•|4^?^*fcl^*^^b^4^fl^^bT. Si®??^^ 
;i568% (wt) (DmmTi^^m (V ^ffi V ^fc;a5. Zfli^i^^X^^T^iM. 

[0161] ^tz. mmm<^m<t^mmt\^x7Kt(D^mm'^'^^m\'^^t. ^iDmrnisxr^m 
m&7!)'^-^i^ti:<o. ^t^mi\:m<Dfiz&<Dmm%:^m'^Mxno^t^^x^^. vt^x 
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[0162] *fc. ^j^-r^x^i^. ^m(Dm^timmi^xoxj^^^i:\^mi<Dit^m^tm( 

[0163] *fc. ±iR(om.mxtt. msic^-rxoiz. mi^nw2otm2^mw50{z^ti'e 
fimtii.fzi&mmm^ti^mm3oisxxj^Mmmmi\:^mm6o(2mm(Dm^(Dm^t 

(Dmm(om<mm^^fc.i'i^(DUi^^mm'r^) x\ md^mmmKmm^xhx 

[0164] *fc. mtimm(Dmm.^i&^^^hm^m^mmm^±^^^xi,x\^ \ 0*9 
. ^mmm^^f^^-t^^t\zxv).i^m,mzmmmmmt\^xhx\^\ m:^i-£. 

[0165] -r''^^5*>^ ^'ft;t4^?^<^^^s^^e^is*^^i^^^^^^^f^J^^^*^^'^^ -'^ 
[0166] ^(D:f5mx\-i. i^-r. ^m>wtm^m(Dmit^^^m^^^xmm\tm^m^^^ 



wo 2005/078787 30 PCT/JP200S/002352 

[0167] w^-r^xo t-. m^^mt\immizmm\^ti'^mx% mimmm<Dmm^^m: 
[0168] ^iib\ ±mi&Mm^xxfmmm(Dmmmmit. mit:ii<D^^^mitmm^ii^ 

z.btmipXJ^\ :ittl-J:t)> 2Q0X^}^yx<Di\:.^mi\:M(Dl^i^ii^"^^t^^o ^^x 
[0169] ;2^^JS?i^fli-CW:. JiiE<^ -^>fk'>'y=i>'^i •42l;i*fbT> ^^^tf ^^4'. ^ 

ioibify'7P^'^^^t9imxmm<D~^^m^tiy]}^i^i^^it^^ 

[0170] mt^t^mim\-i. m^mat. ^'fbj^i:^^w^<^4'P^i6<j 
T^e-i^w^^-r^o mx.i^. m'itm^Kit^xmtf^'^xi-t. :^m,m(D^w:^M^^ 

m^^-'>m<DSim^^^(D^:Ui^m^^sjt-r^mt}i^mtix\^^^o ^(Dtub. mt 

[0171] :L(DX^{C^ mt^Mi-t. hT^i^^^^M'\±^it'r^fzib(Dl-^(D^^^Xh<0. CIO 
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[0172] ^mmm-r^i j^m^tLrmit^'^^^^mi -42 {itmmtM) <d^> 
[0173] m^mmtvxti. ri^^^r ctm) mt. m.mm (n^o) mt. -m^t^m (no 
[0174] ^mMmm(Di&<^mtvxi-t.±m(o-m^\:.i^v^>isio)m4i'42±izmmm 

^mmLii^i^^<m:m Km^fs:\i ^tK ^nmj^^(DiLmiti^v=^> (sio^) mi- 4 
'^mw^=i-^tsm^\^x\^^w^^Wkm^=^-^tsmt^^-^^^<^ m^\-i.T;\^^ 
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■ 

(igc^^^tp) e^-y = vfesv >}*#^^B«ixy =^^?^^u-c. mmh^^i^y^i^ (tfd 
[0177] ^^jo. mmmm^itw-mmmcm^ti^^tti:<. 3^7cj^^^m^<Dmdh^&m 

[0179] tfz. ±m(Dm,mx\-i. mfmi^2i,znB^^^Mvx\^ ^^^cv , m&^^mi^x 
[0180] *fc. 2^m>ft:?£-ef*. wimmmm^m.mm^xxj^mwkmmitimm30'60K 

[0181] Sir. mi^mi^x'o. :i^^m^^hizmmi^wim-r^iK ^^mn^i^i^m-M^in 
[0182] mitmi'i 
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[0184] ov^-c^ f^2(Dit^mitm<D^^^mir^tiib. -m<ti^v=^>^m4i^^^vti 
s«^«5iB4o% (wt) (Dmm7^^iz:mmvfz.^i^. mmmm68% (wt) <D^mm 

[0185] ±^miRxj^^2(o^mit]&mimi^xxfm2<D^t^mm(Dm^xM)X'n. 
m^<D4Q% (wt) (Dmm^mm^xM^-^ivfcm<Dit^m^ts^(osiG^^'^z:^^ 

2 2 

[0186] ia4«. iiao -^|5^icj;sm^^^l:iia-C'ff^^^tvfcSio^^i -42 (^k^^>fl: 
j^) (DXPSJ^^i^h/^f^^m^l^. m ^2;*:olf-iJ';^5v.y=l>^S«3S-^<^Si (2p) m. 

m.xmiti!,^f^f^^'m.^i^^^h(D. m(D)M:\^^\f-i!^^^±^siom4i'42t-hikm^ 
[0187] ^tiKM^^x. mi<7)^t^mim<Dj^^fj:vx% McW*-h±mm2<D^t^mitm(D 

[0188] Ill5{i. ±5zS<^ -^P^I-Jl'SSi^^^kiii^-trWc. j^l?:3.5nniOSiO^M41 -42$: 

j#oMos«3tiS^-r^-K<^. PMA^sitj^-e(^i-v#i4iii-efe5o mos 
i^^^^^-].'(D^m(o-^^. 7i^mnm%^25o'cxpMAmm^mi-^t'i::x<>x. 

cm':j3j:t>'2X 10'^A/cm'>7^^?)> PMA^SHU<^^n-em X lO'^A/cm^ioitJ^? 

X iQ-'Aycm''<D^m^-hv-^m.y^^m^mmi^m(i^-ucz.t^^\^x\^ 

[0189] melt. ±=ig(D -|5(5g}Cj:5r^^^^kiia-C'#7t3.5nm<^flgi¥(^Si0^fl^41 -42^ 
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MA^m^m-r:iti^^^. ±m(Dm\^^±i^mmu ^fz}i:^T\y'^^hi^tAyif^< 
[0190] z.<o%m'm^^. mmz.sTmi<DSiom^i'A2±.\z.^—vwm^^^\^x^ ^<o 

[0191] ®7f*. mK^'fb^^m'fbll'T^J^^ife^b-c. -^y^^S^ii^x nm^M^\M^'^i^•^ 

2.22X 10''^Jg^/cm^<^SiO^j^(^l(O>fb^^^M)41^i?:$l. lnmiC0^U-C. 

ov^-e. m2(?5>fk^^>fbM<^?^^^b-c. 5i^Jiii£68% (wt) <r>^^^m.immm 

^120.rC) {Cg^U-CSiO^^l •42^?f^^b/c#^cr). 

SiO jj^l-42<??l^/?:i:<7)|l^^^bfct>OT'fe^o Si0^i^l-42(^J^i¥{^S^B# 

[0192] *fc. ±i!i<^ -^P^<^5^^^<ti®^J*> i&m&^^hMm^^(^^^=^^^^^^ 

t. h^\i^\ti&Mmi!}-hmmm^mmm^i^±^^t. m^\t. 4o% (wt) (d^^tk 
mmicmmi^x-^m'^m^mmi^f^-t^^mmmax (wt) (o*^5fi®!7R^vfk-(Mi 

[0193] CMit«»J2] 
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[0194] :L(Dm^n. m^±<D^^^mi^v=^:^mmi^. iLmm<Dmmmtmmx-mt^y 
[0195] ±mmmmitmmim2ia)-m2wmm)ic. *-r. mi(o^tmmtm(Dm^t 

lcmL-C(^$ii:T). SiO^j^ak#^>fM)41^0$l. InmlCj^fifebfc (1112(c) 

)o 

[0196] ov^-c^ ^2<D'ft:^^>fbi^<^?^^^i-'c^ ±mmi(Dit^m^tmisiom4i)^w 
^m^±(D^f^^Bi^v=»:^m^. Mmikm(ommmme8% (wt) (d^^^^tk^ 
^(^,^120.7'c) mJEW*D^L;'5^v^-e^L-c(g§M$-&T) . m^^m2<D^t^mt 

i^J^(SiO^) ^^^^^:itX^ ±mmm5nm<DSiOm41 -42 ('fb^^'fbl^) 
-{C^^Lfc(ia2(d))o 

[0197] jii5t«?di^i^^. ±^(omiRxj^m2(Dit^mtm^^^ir^^m^t 

iig^iiCT. mi(OAo% (wt) <^flg^^?g^-e?^^$tu^^i<D'fk^m>f«<^ 

l^^^^t^^iSV ^ (im^^^2.22 X lO^^M^/cm^^) . ±i5^i<7)^k^^<l:M<^ 

sio ^i;62MiSEt^feoT. m2<D^t^m<tm42^^0.ir^mmm\:im^mnv 

2 g 

mi<75'ft^^^«J;«9tj^i^U^-^<^i^V^(M^^^2.34X10"l^^/cm m^). 

^i<?D'fk;#@!'fkm<9t>fl:v ^m2<D'fk^^^blf (sio^i^42) /55^^$tv5o 
[0198] ov ^T^ :l<d -^'fbixy3>'ai«k#^^kSiO^J^) ±ic:^'-hm^^3<^)*tM^^Mb 

^(D^. mm(D]^m^^<^—--^^y^x^ ^-hmm3t:m!^-r^^tx\ mos 

^-ry<i^^^m^^ti (m 2 (f ) ) o 
[0199] m^m2xnh^t^Mos^^y<'yi^<Dm^iiit. \,^-rHh±.^(DmMmi(^m^ 
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[0201] mmm2x-i-i. ±m<Dr.miti^v=^>m4i'42{it^m^m;Siom)<D-' 
[0202] mkm2xnMos^^y<iyi^^mi>^^-^fc^KMosh9:^i^y^^<^^-y^^ 

[0203] ^fc. ^5t^J2-e{i . ^^^aStRirb-Cmi^^i/y^i^S^^ffi V ^-C. MOS^^rir^^ 

[0204] ±5E(?5^xm}*> Mos^^^-^i^^=i:M5t-rs^icR&e,-f . ^-h^mm 
[0205] m^m2X'\-i. ±m<D-m^t^yv=^'^mi5(Dmmz^ii^x. um--<DmY/y')^^y 
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[0206] (2)«jaEB];(JD& 

m^2i>mm.i±mMx^^m^. ^<Dmm,i^mmK m^mmmizx^xmitm^ 

[0209] ur. mmwrnmi^^^^x. M^i^^m^mifx^himmimmir^o w^mm 
x\t. m2ih)<Di:uxmm.vfc^mm^2ii^v=^>mmi)^^ s^^-es^^-PB^ 
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imoUd(^mm^mmt:m\^^x. 112(c) {d)(DXoK. #^^'>y=^>'5iji{cff^^i 

[0210] -(ot^<D±nmi}imm^2^<Dm^^M(D^mt. mmmm^^zoo'c^y.rKn 

nmm(DM[^mmt(D?Mx. ±iE^^^m^2o{gjic:Em-stc75^io^v^h<^^a ( 
um-2ov(D^mx^'^^ir^<Df)^x^\ ^(Dn&^micx'o. mmkim(r> 
i)^^iim^tiyv=^^^m4ii!i^B^^tixh^ti%:mj&LrXs ^^^a->v=^'^5immx 

[0211] tais. ±^i^fiimmm^<D'm&mm^im. M^^mi^^mn-r^^iti^ix 

-^{bv-y=Vl^2<D^ft^i^;t-C.1^^aS«^2Srft!;a^f2>^'O^^I:i4^?S3:i>- 

[0212] !^v^-c. r.m'{tiyv=^>m4i±i:iy-hnMU(om^jf^f^\^'f^ ^^xn. z<d^— 
hmmpfti^x. ififi%<;5v'y='i^tr'^t?T/^^-!>-^'^^^^ m^coi&mmmM 
m^xmmm2oonm{zmm-r^^txm^i.f:iiur.:i(Dm(D^m^m.m^^^ 

iz.Aim,mm-r^)o ^^^^ ^-hmmmt. A\mmaR&tv^h<DXi'i^ji<. mx. 
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[0213] ^<D^. 132 (e) (DXoi^i. y-hm^^ffMO?^^lC/^^-->'i/UT. ^'-W< 

[0214] mm^. p-cvDfe{-<to-c. mt^yv^^i^-mm^^mi^. ^(D^'fki^y=:/^Mi- 

[0215] -<z>j;5{-U-cM3tbfcMOSh7^^v?;:^^<^#ttfcoVN-r^0J-t-eo 

[0216] mim. m^mmx'ntcMQShT^i^:^i^(D^nmA (c) i:fn;un«i£ (v) t(D 
[0218] ±iE<z)^5g-ew:. m^mmm^tz.itmimn.i^t\^x. mmmmi^^^<^ 

~m^t~yv=^^-^m4i'42^j^mir-<^^^mmm2^mmt'r^:iti'ix^x. ~m 
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[0219] mtimmtL-xmm7^mm^m\f^^m^i^. mmmmi>n-65%immit. u 

o 

[0220] *^c. i^m&<r>m<tnmm. tw^. mmmmi)^Q5% (wt) ^m^^mmm. m 

• 42<;?^^i£^^]i5«)S-^^^"^^5o 
[0222] *fc. _his<^^'ffc:14^?^*^-f*^<^^^*^<^'f "^^^ ;g^S<^^^ki4^?K*^-f*^ 

[0223] z(DXoi^. m.&mmxi^. ±td.m<t^mm^fciiii^<^%mK 

^m^mxh^^tmi-'t\^<^ yKt(D^w^m^mxh^:it:d-xmi^\^<^ y\^t(D^ 
^m-^s^x^^^mm. 7i^t<D^^m^<^x$,^^w^m.m. ^xxi7i^t(D^mB. 
^mxh^^'^^^m.mm(Dm-hmitHfcii^fj:<thi^(Dmm^t:in^<^^^ 
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[0224] ±iso^§g-ei*. m&^Mmi^^^mim^^Jiu^. imm<^mm(Dmm7i<im 
[0226] mv^(D2^mmim(Dm^tmm^xMtmmK^ mm(Dm^(Di^^an 

[0227] $^){-. mixatr*^2i^*^. m2X^Sr*^^^<^^<bi4^?^*/ctt 

—)7!)m^-t^Mi<D-mit->v=^'-yB4i%:m^x^^o tvx. ^2x^-^1*. mi 
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[0228] ^&ib\ ^ij:m^xx^m2Jimt. i&.mmm^\^<i'i^^M^m)t. mmmi 
^^b<«^^»^S) t<r>2mm<Dm.<t^^^tfcft^(o%ii^^mmLx. mn^^ 

[0229] «j3E^*pife-e{*. i^v^>mmii-^(Dm^'^Mi-i. ^tii^xox. i^^)^i^mm i 

[0230] mffiPn*Djsfe-eij. ±^(D-miti^v=:^mi'42{z:ML^x. m<mm^m^^tJi 
m^<Dmt^yv=^i^^mm±i^mi3^x. c\rDm^j:t'xm\^ ^siom(Dmm^ (m^t 
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[0231] mffiS3;iiPife-et. ±i^(D-m<t^^}}=^>isio)m4i±i^. mmm^m. m 
nwm<n>hr^fi:<. :*:^ji0^<7)-^>fbixy=^^^j^i-42}i. ^^mfl^^^a^u 

[0233] miE^;!)0&-Cfi ^ i:m^tiy])=^>B41'42^m0.i-^t^^<^^^^!^&^^ 

bX^^B%i/y='>^ll^fflV^TMOS=^r-r>''?v'^^M3t"t-S^ll"el5i§^bfc;05. -h 

. #^H^B®v-y=:/. fc5v^fiCGixy=^^(Jgi^^B^B*fi[|?•v'y=>')^?l^^LT. ^oi^ 

?^C^^#i-6^Mh^>'i^^i5^ (TFT) ^Jf^^-T^^^f-^M^T't^o 

[0235] ±iz&co^xafi. ^mi^'^m±L,x. mmhT^i^^^^m^iMi-^^-^i^^Si 

mhT^i^^^ (TFT) (75y-h*fe^m^?fMi-e^> ^<7)m® -m^kv/y^V^fe 
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^m^5M[Hi^ (LSI) ^mmm^y'^^^ (CCD) ^if (cffl V ^5^l^:a5-e#5o tfc. 
vy=i V. v-y =2>- y/w-^:=^!>i>.^^if T-^Mh^vi^;^^ (tft) ^M^i-^m^i^-^^ 

[0238] ±|B<DmP>g-T?f*. y-hm^*ti:b-CT/^^^l^A^ffl V ^fc;6S. t^MM^^ 

tfmib-C(*. T/W^^!^'-^. -^^^v-i^A. =^^y^/^. ^^J^. /-^^i^-^A, i5'>' 

[0239] fj:^. m^mnmt. mM<Dmmm<\:mtx*}i. ur(DX^^£m ^t-^^. 
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[0241] mx.tf. mmm^tmi^^^sim^izsiom^m^^^m^. simm^(ommmii 

2 

2 

o mmmiz.m<o ^ux. sio mmm(^siU:txDm^ti::xox^ sio i^^stcs 

2 2 2 

io m^m^i-^o o*?). ^^^>fbj*Tii. SiO SiO M^®-C'^c:5 

2 2 2 

o •r^j:t>ib. mmm^tx'it^ sio j^^®{csi''-i';ri/^^<r<i:(cj;oi:. SiO mm 

2 2 

[0242] cntc^L. ^mm(Dm<m<Dj^^:f3m^M^:^m)xn. mitti(r>^\i^m.it 

2 

(Dmwmfi. sio ysmm.<^^m^^W}U r<^#ffiT?. si^^siS^ursio m 

2 2 

B(si^^sio mt<D^m) o~-(:t>^mmm^^j:t^<Dm^tm^m^^x\^^^o 

2 

figoT. SiO l^<OJ^^^> ±Um^tm(D^:t>^tcit.7i^:U/^^tiK SiSt£^® (Si 

2 

S^K^SiO J^i:0#®)<^Si^^>fk-rs^^{;iJ:«9x SiO m^J^^-t^o SiO^ 

2 2 2 

m<oj$.^\-X^ SiO ^^STiiJ'K. SiS«^®(Si^;Ki:SiO m<lr(0#ffi) 

2 2 

:r>'*fc«7v?;&/^Sr^<^^}-J:oT. Si^^ffi(Si^i:SiO J^^<^#®)-C% 

2 

[0243] :^n^m.-^miXn. (^^#:i:^b^^<bM^o#®) -e-^'fb 

:$:m^:^mtmmm^mtxit. it^m^[:m(D^M^mm^^o mm 

m^tx'i-i. ^m^^h. mmtnRMmi^mitm^^^^f^^tix\^K<D{znLx. -^m 
^^jfeTii. !^mt^hmm&\u\:.'^mi\:Mf3m^^r^x\<o 0*19. s-^mtiLm 
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[0244] mmmtm-^it. ^i$im:mi)>hm^t^n^^^mi^^^<o^:^>'^fsm^ 

[0245] *fc. ±tei#g|^3-6826-i-<2^#l?(^. v-y^^^S^^St-. {Smff-C^^bM^ 

[0248] j^T. Mit««Ji-j:«9. «i£S3^J^&^cov^-c$e)^-ltla^c^0^-r6^^ 

[0249] [M5t^J3] 

[0250] JtSfet;d5^10Qcm-C', (100) (DnSiXy^^-e^^-^N^. ja^(^RCA^?^ 

i®i5os^#Mm'is<b(^FBif-. 5-2ov(^^ii-e^^<^mMi4;i)^e>m/±^^;^in- 

[0251] Iill2«. fnAPmffi<Sr^^^^-^^l-'C. ^mra(^)i:SiO^I^l -42(^)1^1? (nm) 
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2 

2 

t^hfVbo fcfcb. ^(D\^^-rMm^h. SiOmA2<DU%^\-i. SiO^/Si#ia(# 
— 30nm<DSiO mAl'^2^1^^'r^:Lth+'^\Z'^^Xih^o 

2 

[0253] |gi3fi. ±|BSi0^l^l-42±Jc:ii:^.3mniOT/V'5::il>-i^S^('5^— h^1^3)^ 
?^^bT. AlXSiO^/Si (100) m^(DnmVT^'y:^^ iMOS^-(^-V (^^r-r/^'^ 

o ^i-42(Ditfi«^^3.9t{K^u-c. m^^i-miE(c-v)^icj:«9sy^i-ybt 

^^e.lnm-CfcofCo */c. ±15310^8141 •42±(D-i^-h^^g{^4V^b^J;Tj5-4V 
(??#mffi^^>!ral-^c|g(^y-i5'«5ft^SS{i. ^tV^tL, 8X10"^A/cin', 9X10"^ 

A/cm^xm. •mM.xmmJtsiom^i'A2xh^\z.^mh-r. itm.mm'^^x 

[0254] Ell4(*. EP;!jP«iE5V, lOV. 15V*5j:U?2OV(D^iX^tvT'0i?KbfcSiO^lf (CO 

2 

■t^x(Dnw<Dmmx\ ^(Dv-^mm^^i-ii x lor'AXcrni^Txh^tio 
[0255] mi5n.o.o\^/i'(Dj^^mmiHcio)7^^m^xm^mmm'iZiov(Dm}£^ 
los^mmw-t^^tiz^oxm^i^fzsio m4i'42^n^MmhT^'^^^<^i-^ 
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2 

3V(o^m&^mMi\^tim(DV—^mmmmtt. ^n^ti. 7x lo■®A/cm^ sx i 

0"*— 8X 10"'A/cni^t?$>9. C-V9im.-^ti\Siit0.9V<D}^y'U^^:^ti^^^ir^o X 
f^^Mlhy^-^^h/^CXFS'.X-raY photoelectron spectrum) S'J^^octtJ^C-V^ttd* 
b^HbtiSiO l^f*. 8.5nm(XPS)*3j:t;«6.7nm(C-V)'CfcofCo 

2 

[0256] £X±fiHNO TK^Xf^HCl 7!K^^^^-e?^^bfcSiO,l^l •42(CT--/1-^ 

3 4 Z 

(post-oxidation annealing-JgiLTx POA^S^:V^5)Srii-t-^^{-J:o-C. J^ATlC 
[0257] |gl6*5j:TJ«iai7«:. ±ig&O0.01^/KDjiJi[^®?(HClO^)7K^fg4»-C^^2!aS 
ti><?5)^. ^^cti200"C-e30:»-PBl(^;!jPlSiJCJ;5POA^a.Sbfc=^. T/V'^:^r>Am^ 
IBSiO 1^1 .42±<Dy— hm^{-4V*3j;tJ«-4VO^ttJE^^*Dbfci^<^U'-i5'm 

2 

m^m^. 'ttl'efl. l-S X 10"'A//cm', l-S X 10-'A/cm^-efe«9. CK^ift^ 
a(POA^S)lcj;«9«taSif<z>{ii[<^l/'5-l//lom^l^:^ii^bfCo *fc. C-v#i4 

[0258] •7—])^^^(OPM (FT-nD^-^iJ^h/V-d^fc. 200'C-T?<;5^^a(;iJ:oTSi 

2 

[0259] XPS^^d^?>^8C)y5iSiO^M(Dii:^{^8.5nni-t?. ^^apr^ig<[::tt^.ev C-V 
o i-JfetJ-^x C-V#14:}3j;TJ^Say^:6^?>^i6fcSi0^1g|41-42<7)Jt^m^^ift^!ilf 

mmMH07!)^m.m\^xitmnm7!)mmi^ti^t{z^^tm:^^i^o 

2 

[0260] iiii8*3j;T>*[ai9«. i^/u(Dmm(HNo)7^m^&'p. mMm&2ovxmj^i^tis 
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[0261] oH^^i^i^. 7K^#ia^4^2oo'c-e<^poA*Q;ii. fc^v ^}t^-hmm^^ 

^<?5f^*Q:SI(post-metamzation annealing -i^T. PMA^g&^V^5)T'^£-$tt^^i: 

[0262] fj:is^ sx±nm\^timmmMm:}sxv'2^mmitm^m^^t>-^r. ^-hmi\i 
[0263] ^y.±<DXo iz.. mitrnj^rnxM (w^mm. ^xxf. 2^mm^tm xi^. 

[0264] mmh^:^i^:^^\^^^^x^ ^-vmim^(r>mn\t^ mmv^^^^^^^<om.%i^^ 



wo 2005/078787 
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\tm-<^^^ (OH-) . -</HiKi=f^W:^>'(OOH-) . :z.fhh<Dyi^i3;v^LX\i^^o 
[0267] *fc. rffi14@l'fb«^tf ^ibti^J tJ*. ±fB?g'l4^'fbS?:^ti'^?^-efc9^ 
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mticmntcmm\±(om^ ^Mffu®^j:^mit^>v=^'^m^. it^mitmti.xmx.fc 
[0270] #^H^Bi>'y=i^(jKyi/'y=>-) ^-hmmtmt\.x^ ^/i^yry^i^m^mx 



wo 2005/078787 52 PCT/JP200S/002352 

[0275] i-^it?-ib> ifi^. TFTm(DhT^i^^^(Dm^tmm^tt^ ^—hm^tm) its cvd 
mKxm^^ti^c t^^TiiK cvD&{*. m^±iz.m^tm^mm'r^iyW:x^^fc 

^5r. ?sl4^>fba^tf^?K{cgMi-5o ±iBS*R«. m^t:h<D^ 

[0277] fj:^. ±m<Dm,mxi-i. ^t^mitmt^^x. m^mm^^n^tM^. m^aW-n 
\^M^Mh(DXi'iti:< . mimmmi^^<^xm^m^^^-r?>if(Dx^^j:m7^(Dm 

[0278] *fc. ±mmtmwmjiux\t. m&mQm^2^^m^\:,m{z^n^. mmj^ 
(D^t^-^^^t^^^^^^-^^ t<DiLu<Dfiimf^m^MW-r^::.ti,zx^x. it 
'^mi\:M<omm(Dumh^mxth^o ±mz<o^o\Zs m.itmji^i^iinx\ts m^u^ 

[0279] mi^m4) 



wo 2005/078787 
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ixya v^2) ^m^\^tz.m^ mmm^t) 40% (wt) (Dmm7i<immt^mmm:i(^ 
mmt^^L^xmif. 40% (wt)<^^g^^?^ffiv^T^l<D'fb^^^^:l^(-®? 

[0281] ^]S^^>fk-e{*. *-r> RCA^^^bfcS^^. 40wt%m^{cio5)-^^i- 

[0282] ^<DJ:5{;:u-c?^^bfci:^^bi/y=^^l^%W:t{JL^t^^> 03O(c^i-J:9(c. ^ 

[0283] *fc. ia29{c:^i- ic. ]gi^^^b{cj;5TFT#^B%^Mo^'fk-Ci* . ^^mm 

[0285] CIIJS<^0S23 
^^h<r>Xi'tfj:^\ 

im^ms^i-^m4tmnmxu^mir^:it^^WLtir^iff^X'$>^o ur. 
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[0287] m2m. ^mm(Dm2<Dmmj^mt\^x. -yv=^:^mm(^^mm ±i^r.m^ti^v=^ 

■fr-f ) ^j^u mim^tmotf^2mitmt7!)^h^^-mti^v=^>'m7o^m^x 

i\^m(D^mi5W:^mmir^m.itmB^u^mm^x\^ >§o 

[0288] 1222 (a) -1^22 (f){*. iiSiaslC^bl/ttiit^gtCiO. i^y=i:^S*SlllJi{C 

iLmt^')^^'^^^7is:;ixiwmii^^j^m.x^Mos^^^<':y^^^ 

[0289] ^-f. l222(a)(Dj;5l-s v'y=':/S^lll±{-x ^fex 5>g|^i^ll2^ff^fig-r^o 

::ri-efi. v^y=»v^iiiic{*, it^^dUo-isQcm, b:^^(ioo)(dp?^^ 

^>'y=':/S^lll<^— :^<^Sf-x 5)-il0*^112i:L-C. LOCOS (local oxidation 
of siUcon) ^mX^hf\^rMi\:^^)^:y^^^^OOnia<Dmm-XJ^m^t:^ ^(D^:i^m. 

{*/<eV ^ m22 (a) tCioV ^-C. S ^^>fbll^l 13 g ^^'fbi^l 13;6>?f^^$ttTV > 

1222 (a) kzmirXoi^. :L(DmUX-yv=^i^mm i S ^^'fbflli 13 s ^ 
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[0290] mz.. ixy=«:x^iii^SM7K-c55i-PB^y>>^^a(^5fe#)bfci^. v-y^^vs^gii 
1^. ia9{c^i-m-^a«f2i^{j:»cLfc. m^mtimmsicmmi^fco ^ru 

[0292] ^v>T. mimtmii5^nmvf-yv=^>'^mii^. mdiz^-rmiimmmsp^ 

tt. m22{c)(Dj:mxj^^i.tc-mim^tmii5t. m22(d)(Di:nx^mi^fcm2m 
{a-±mim^tmii5tm2mimt-d^^^^fi^^K\^^irti<Dmm^=-mti^v=^ 

m22id)iZ7nirX^fj:i:.miti^V='>mil6%:i^-icm0.\.tio :iZXi^. =Lm^t'>V 
[0293] ncib\ i«li^@gik1±^?^6^«. 'IS^S-tr^<b;^(^?^v miti^^W X'h=5 



wo 2005/078787 56 PCT/JP2005/002352 

[0294] o-^v>T. m22ie)<Dx.oi^. iLm^t^^v=:^mii6^xxj^^mmmii2±i.z^m 
[0295] 022 (f) (oi.b\z.^ ^mmi7^mm<r>^m^^^^-=^^^'^'^'^^ 

-^>fbi>'y='>^M^<^^® ('>i^=»^S«^®) (^>fMi:<©#® (^#«^^®)) 

-r5-i:t-J:9. v'y=t>'S;Kiii{c2^|5g-c. -^>^bixy:3>'flil5^?^^UTv^;5o 
/.ct?*>. v'y3:^s«(^#«^) nil-. ig^4o%(wt)<D5i^7K^?K(lli<^^^«^ 

ffi V ^fc^«4o% (wt) ^M.<Dmmm.<Dmkimm [.'m2(Dm&<omi\:.'&EMm, m'^ 

Ti*68%(wt)(?55il^7K^?«)^^i?!fe^^^-i:t-^9.lll^^kl^ll5±t-^2^>fb 
[0298] *^c, lcL-C?I^^Lfc±KE<^MOS^^^^i^i5'fi. m23(DC-Y^'&mt-hh 

[0299] ±ffi(75mit^J-efi. ILmit'^V=^>mi6^^!^^'i-0nmtl.tz.^K t(Dm 
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[0300] /^*5. :^mmnmxn. i&mm<Dmimmm^fcnm^[:i^n.i^ti.x. mm4o% 
[0301] ^tc. :^mmj^mx^. ]gimm<Dm^t^mm^tcitm^m^^t\^x. mmmm 

f)^68% (wt) (DmmT^^ (V ^i^^^^mm) V ^fc;5S, rti.{cf^:tT*^i^^ 

mmitm(D^^(Dmm^^m'^mxn=:>:it7b^x^^o mox. Mm^(Dmimm 
[0303] *fc. w^-r^mmmK^Tx^iz. ^mm<Dm^ti^mmiz:x-Dxmf^^^^^i 



wo 20«5/078787 58 PCT/JP2005/002352 

[0304] ^tL. ±^(Dm.m'r^tt. m9iz:^-rxo\^. mmm.W2t'm2mmmi^^in^t^ 

[0305] j5:*5. ±ia<gafif *5 J:tJ«i«^SS<^^'fb'l*^^K«. mit:fJ(Dm ^wt^m m^it^ 

[0307] mt^t^mitmi^. m^miM. ^om^^-^s^c-c. m^mtmmt(7)'pm^ 



wo 2005/078787 59 PCT/JP2005/002352 

[0308] z.(DXoi^. mt^mt. hv:yi^^^^Mi^-m^t'r^ti^(Di-D(D^mX'm. :i<d 

[0310] mt^MtL^xit. ri^^=-T (NH ) m^t. ^mm (n o m^t. —m^t^m (no 

3 2 

[0311] ;*:|lJg?^lic»ii.<?5^JiLT(*. ±i6<^z:^'fl:v/y=^^^(sio^)i^i6±{ciffiMm#: 

m(D7^xf^<^:^mmi^m<Dmitm\tmmnwm^mm\^xi^m.fz.i,m^ 
[0312] ^'^ij. ±M(n>mmx\%. ^mmii7(±m^tsm)b\^xr/v^:^^2>.^m\^^t:.-^^ 

t^m-fh^^. /^^b\ ^mw-^'f^tsm:t\^x\t.mw-^^mw^'^^^t^m^mt.\^< 



wo 2005/078787 60 PCT/JP2005/002352 

[0313] wt. :^mmmm-^\t. ^^mmmmt\^xMm^Bi^}}='>^m^iii^m\^^xMo 

[0314] ±m^w^->v=^>m^}t^^mMm^mhM:^t^<. s^jcj^^^m^ 

[0315] ±5z&<D#x@(i. Mos^^^<^^^^mj^-t^m^\^mhir. ^-vmrnm 

[0316] fj:^. ±m(D^mxns ^t^mimt\^Xs =imi:i^v=ii^m^m^\^^:dK 
m^tmiimit^ti^^mi^<Dmmi^m^xmt>^h<oxm. -mtiyv^^^mi^m: 

[0319] ^j.-r. mmrnKx^. :^mm^-^h{mmm.m'r^ti>. :^^m\i.z.nkz.m.'^^f\^ 



wo 2005/078787 
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[0320] CHJfe^l] 

^(Z)<gV>. 1^^^^2.22X 10'^jm^//cm'oSiO^J^(mi^^bMll5;>fb^^<bl^ 

[0322J OV ^2cD'fb#SI>fbM<y:>?i^fife^^t-§fciO. ^^^^68% (wt) 0:Ji:i^fli^ 
7k^(^>^120.7t:)tc:gmUT. Jm^^g«2.34X 10"m^/cm='<D||lO<b^®^ 

[0323] ±^mi&xj^m2(D^m^ti&u(miisxxjpm2(D4t^mitm<Dnmi:m)xi-i. 

•f-^:^T—i!)mnk<D^(D'^^hiZf3:^X. 0*«?. :i(^:iKT— 5r^tP<£V >J[^^^^ 

2 

[0324] m24ft^ ±.^(D~mm^xmm^^mmxm^^nfcsiomi6 (^t^m^tm 

) (DXPS;^^^h/^^l!^^M^V. iiV >25|s:(Ofc'— ^;65i/y3i^^^gd^^)OSi (2p) flat 

[0325] rtb}c>5tbx. ^KD^k^^^kM^^^f^^'^iu-e. mat^h±Mm2(Dit^mim<o 

[0326] 11125{i. ±5z6<^-^5Pi}-J;^r^@?^^t:i§mt:Wc. m.l¥3.5nm<^)SiO^Ml6^i^ 
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[0327] m26it. ±m(Di:^mKx^mmmtMux-nfz.3.5i)m(Dmm<DSiomie^^ 

[0328] :L(OmMmXit. mm-3.5nm(DSiOmi6±KAimMl7^^^L,X. ^(D^. tK 

2 

^^■r. mmi^i.^. mm7Kmm^<Dmmmm^^<-r^::-ticx^x. siom6<D 
[0329] m27\^. mimt^m^tm(DM}^t\^x. v^y=«^^iii^. mfffP^ip^b^cevN^ 

^2.22X 10^J!^^/cni'<^SiO^m(^l<©'fk^^<t:l^)^i?$l. lnmtC?l^^U-C. 

,^120.7'C) icmmuTSio^ii^i6^?f^^s;bfc^(^. ^mmm^<7)mmm^'\tsio^ 
mi6(Dmmt(Dm^^^^i'fch(DX'h^o siomi6(Dmm-tW:^^f^ i^Mi^xis. 

i^m^^i^mMVX^ 10nm&.±(Dmm^^^SiOm6iiJ^^X^^:iti)^t>^^^o 
[0330] *fc. ±xE(3DZ:^|S^(^5l^^^{l:;jiSSf*. «^:^)^^iiia/^--'^f5!5^^-^^<^^^ 



wo 2005/078787 
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mmKmm\^x^m^Wi^mm.it^^mmmme8% (wt) (D^mmyi^mm m 
[0331] mM(Dmm3^ 

^^fBV-y^^'^-c-*?^) \zrMvci^v^:ym^^m.x. ^fvt-Mos^^^<'^^(. 

y 3 > (Sio^) i^^?i^^i~6<^^^ji ^ "^**?^o 

[0333] ±Mmm(o^M2mmmmtmmm22{^d-m22i.i)^m)\z. *-f . 

J^fi^bfc(ia22(c))o 

[0334] ov>-e. ||2(D>fb^^>fbi^<^?^^^b-c. ±sEmi<^'(li^^'ft:^(sio^m)^J^o 

^±0#J^^Bi/y='>'^%. ^ll:yt^Olig^««68% (wt) (D*^m^7K^?^ ( 
^U/c (11122 (d))„ 

[0335] w<D#^t>. %mMmi mmmi) tmm. ±^(DmiRv^2(Dit^m^m^m 
it^mitm(DSiomKW^-r^^^r-:dmm(Djm<^^^hiz.fj:-:^x. oto. ^ 
'fk:^^>fW<?5Sio^fl^;65jitti^^>&o-c. m2(D^tmmtm%:^^ir^mmmitmm 

^mnVX. ^l(7)'fk:'^^'fkSi'9t3^>b^^<^i*^'(^^^'^2.34X lO^^I^T-Xc 

[0336] ovN-c. c<D-^>ft:->y='>'flI(fl:^^ft:SiO M)±}c:^mM(Aim^l®) 17%B 
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i?^si3tb^(ia22(f))o 
[0338] :^mmj^mxmhtittiMos'^-r^<i^^<Dmw^fts \,^-rfih±m(^mmmmi ( 

[0340] Jfe*5. ±3^<o-^{t:v'y=^^i^ii6(^h:^^^b^;Si0^fli)o- 

[0341] ;*:^JS?F^S-e«MOS=3r^/-?v'>5'^^Jt-52B-^fc;d^ ^l^h^:^^^:?^^?' (TFT) (D^- 

mnimhfi. ittx.\ii^m.mfmm^ (lsd ^i^^^t^^^-^^ (ccd) j&^ic^ 

[0342] *fc. :^mmj^mxn. ixy=vs«iii^u-c#^^i/y=^s«^ffivNT. mo 
) vyri^fc-sv N«#^^B®vy=i/{r j;oT^ii^h7>'i^:^^ (TFT) ^r^^^i-^^^^f- 

m-t^^i-hij^X^^o 
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Mmm^ (LSI) . ^xxfmM^'^y'yUP^ (ccd) f£t^x-(Dy-mmm'^m mm 

r:7^/j:^*-e^mh7>'^:>^^^ (TFT) +5^{cilffi-e#5o 
[0346] ^|c|ieg«±xEU^^J6?^Si-lS^^^^'^^'^f*^^<^ ft^^J=:^bfc^ffl-e@ 

[0347] i^. ^0j:sr^jgi-5ytfe<^a^<^?^ii<^^i-*5v ^xm.tLM.^^^i^nmwm^f^ 
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[0349] ^mk.. >^mm {cittfi, m^ti. 2oox:&^r<Di&mxM&M(D^'-hm^tm 
PET) ) ^mT^yu^iyy'/i^^m^By^^-:f^^'^icm\^m-r^^ti^'^mxhK) 
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o 

[13] ^wm.\^m^y^iM}it. 



wo 2005/078787 69 PCT/JP2005/002352 



ft 1 7 {ClE^tO^l^h^i^-^^^o 

[20] Ii^^l7— 19<DV ^•rtL^^13S{-la^<^^1^^7>^>^:^^iSr^ii;tfc^^^eo 
[21] l^i?;6S^^->&®?^ki^{-*M-T. ft ^3Sl-16<DV>-f n*-l«t-fE*fe<^S?>fk^ 
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±m^mmK ^m^^yv=^:^. ^m^iyv=^>. ^^m^>v=>. mt^>v=^>:i3^ 
±m,mtimm^titt^(Dfs.mK mm. mm.mm. mm. :^>'>^)i?7K. mm 

m^m(Dj^^:^W:. 

m^m23-32(D\,^-rfht)^imizmm<Dmitm<Dm^:f7mcX'ox^\:^m^tm^ 
^^•r^m^tmmmTM%:m-r^^t^wwit-r:b^^mt^mm:(Dmm:ifm. 
i^mi^(Dmmzi&mm(Dm^t^^m^ftin't(D^i^^i¥m^'tx. ±m^m^ 

^i^m^'^x±mmi(^^t^mitm±i:if^2<Dit^m^tm^m^-t^jim^^ti:^ 
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±m^mm^m^^B'y'V=^^^. ^^^^ni^v^^. $¥^Mi^v=^i^. mti^v=^^^is^ 
mmi^tcm. ^t^^n^MicvD) izx^m^tm. mti^v=^:ym. mmmi^misx 

lt*«33-390V^-r4^;^>-l^{-IB*£(0^#^^e(7)jM5t;^^feJ:oT#b^^fc^ 
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